Gowns, gloves, and masks have been a familiar sight in operating rooms since the beginning of the previous century. Colors and shapes have changed over the years, but the principle of covering body surfaces to prevent the spread of microorganisms from the surgical team to the surgical wound has remained unchanged.
) indicate that the overall frequency of postoperative infections is approximately 3% to 4%, but the incidence varies with the hospital and the type of surgery. Although this complication rate may seem low, SSIs still are very much dreaded, especially in cardiothoracic and orthopedic surgery, because of their very high morbidity and often devastating consequences.
The major pathogen in SSIs is Staphylococcus aureus: it accounted for almost 40% of the pathogens identified as causing infections in the survey from the English hospitals 1 and was responsible for 35% of the microbiologically documented infections in the Dutch study. 2 In clean surgical procedures, the impact of S aureus is even greater. S aureus has been the leading cause of SSIs since the 1950s, whereas, in the beginning of the previous century, in the pre-sulfonamide era, streptococci were predominant. 3 The natural and main niche for S aureus is the human nose, but other skin sites also can be colonized. Many patients and hospital staff members carry these microorganisms. The prevalence of carriage in both groups is 30% to 35%. 4 As such, S aureus can be an exogenous or an endogenous cause of SSI.
Before the introduction of antimicrobial prophylaxis in surgery, numerous outbreaks of staphylococcal wound infections caused by carriers among the surgical team were reported, and emphasis was placed on surveillance and detection of carriers. 3 Since the advent of |3-lactamasestable penicillins and cephalosporins, and since antimicrobial prophylaxis has become common practice, reports of staff-related outbreaks of staphylococcal infections have become more rare. At the same time, evidence has accumulated that the majority of S aureus strains recovered from wound infections are endogenous.
The role of airborne bacteria in the pathogenesis of SSIs has been disputed since Lister's time. Careful studies of the presence of viable bacteria suspended in the air have been performed in different settings from the mid-1930s on. 3 The studies by Lidwell and coworkers 8 on the use of ultraclean air and exhaust suits showed a significant reduction in infection rates and kindled the interest of orthopedic surgeons and operating room architects in the use of various types of laminar flows to control airflow above the sur- gical site to prevent airborne bacteria from settling in the wound. The studies on ultraclean air, however, did not take into account the effect of antimicrobial prophylaxis, and so the value of ultraclean air in addition to optimal prophylaxis still is controversial. 9 Further studies on the pathogenesis of SSIs and on the risk factors that contribute to their development have shown that many factors play a role. 10 ' 11 These risk factors are at least as important as the cleanliness of the attending surgical team, the air in the operating room, and the timely administration of perioperative antimicrobial agents. The main risk factors are the injury that is imposed on the wound tissues (eg, duration of the operation and skills of the surgeon), the presence of foreign material, and the local and general immunity of the host. No risk factor can be singled out as the most important one; it most probably is the accumulation of risk factors that leads to infection. 10 The study by Tammelin et al in this issue of the Journal addresses the problem of the surgical staff as disperses of S aureus. To reduce the numbers of airborne bacteria, a new type of surgical scrub attire, tightly woven and with cuffs at arms and ankles, is compared to scrub suits that are less tightly woven and have no cuffs. From the numbers of bacteria counted in the air during operations, the authors conclude that the new type of scrub suit indeed reduces the dispersal of bacteria from the surgical staff in general and of S aureus in particular. Unfortunately, this does not influence the numbers of staphylococci recovered from the wound surfaces during operation. The number of operations observed is too small to permit a comparison of SSIs; hence, the final impact of this measure on the outcome at stake is not known. As the authors state, a very large number of operations would have to be followed to be able to determine this impact. This is not only because the frequency of infection after clean surgery is low (usually below 5%) but probably also because the majority of SSIs caused by S aureus are endogenous. In this respect, it is noteworthy that, before surgery, S aureus was found more often on the patient's skin in the intervention group than in the control group; therefore, it is possible that the two patient groups were not comparable with respect to carriage of S aureus and that this carriage might have influenced the numbers and frequency of recovery of S aureus from the wound walls at the end of the operation. It is well established that S aureus carriage increases the risk of wound infection more than sixfold. 5 Possibly, it affected in a similar way the results of the study by Tammelin et al.
Since Lister, we have learned to appreciate that the operating room should be clean, with a good ventilation rate and strict rules with respect to staff and patient movement. We also know that the development of wound infection is a multifactorial process in which the local and general immunity of the patient is as important as his environment during the operation. Whether additional measures to reduce the numbers of airborne bacteria in the operating room also will reduce the SSI rate remains uncertain.
